Field-Dependent BRS Tranformations and Correct Prescription for $1/(n.k)^{p}$-Type Singularities in Axial Gauges by Misra, A





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































As observed by Joglekar and Mandal
1)
, Æ need not be innitesimal nor need it be eld-
independent as long as it does not depend on x explicitly for (1) to be a symmetry of FPEA In











where [] is an x-independent functional of A; c; c and these were also the symmetry of the
FPEA.
The FPEA is invariant under (1), but the functional measure is not invariant under the
(nonlocal) transformations (1). The Jacobian for the FFBRS transformations can be expressed
(in special cases eectively as exp(iS
1
) and this S
1















The integration of (3) from  = 0 to 1, leads to the FFBRS transformation of (2) with ( =
1)  
0
and ( = 0) = . The relationship between  and 
0
is given in ref 1.
The result for the FFBRS Transformation for Correlating Green's functions in Lorentz-type






























































 + Æ[] (5)















































































































































are the BRS variations for the mixed gauge function [@ A(1  ) +  A].
The basic idea is to use (10) to relate the axial and Lorentz gauge propagators. The only
shortcoming of the above relation is that it does not include the i[ A
2
=2 + cc] terms in the






















































(x  y) = iG
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  k] + ik
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integration over this propagator can be replaced by a k
0
-integration over (most of)
the real axis combined over semicircle in the LHP of radius >>
p
 (where the complication
due to presence of  can be dropped and the usual simple form can be used) and an additional




6= 0, and k
2












































































































Note that if we dene the LCG as the 
2
! 0 limit, then this additional term (15) vanishes.
Thus, we obtain a simple result of the LCG.









































As the FFBRS transformations discussed also preserve the vacuum expectation values of
gauge-invariant observables, it follows that our treatment is such that by its very construction,
the Wilson loop W [L] has the same value in the Lorentz and axial-type gauges to all orders.
We have further given the proof of this statement to O(g
4
) using the earlier work by Cheng and
Tsai. Our proof holds for any arbitrary loop for 
2





We also note that the O(g
2
) thermal Wilson loopW
R
6)


























for Lorentz gauges and as such W
R
has the same value as in Lorentz-type gauges.
In conclusion, we addressed the problem of relating arbitrary Green's functions in two sets of
uncorrelated gauges, e.g.. the axial and the Lorentz-type gauges (the example considered). We
showed that this involved an FFBRS, obtained by intregration of an IFBRS. We found that the
nal result could be put in a neat form (4) or (10). Using our result, we have derived the correct
prescription for Axial gauge propagator. Even though, the propagator in axial gauge, naively
calculated, has spurious singularities. the correct treatment of these singularities is obtained by
relating this propagator to the corresponding Lorentz gauge treatment. This was done by using
the FFBRS discussed in this talk. The propagator of (13) gives, however complex, the actual
correct treatment of these singularities. While for j kj >> , it gives the usual propagator, the
actual analytic nature of the propagator, in the vicinity of the origin is much more complicated
than indicated by various prescriptions suggested earlier.
Acknowledgement
I wish to thank my collaborator Prof.S.D.Joglekar (IIT Kanpur, India) for introducing me to
FFBRS transformations and sharing his insights with me. I also wish to thank the Moriond
committee for inviting me to the conference.
References
1. S.D.Joglekar and B.P.Mandal, Phys Rev D 51, 1919 (1995).
2. R.S.Bandhu and S.D.Joglekar J.Phys.A-Math and General 31, 4217 (1998).
3. S.D.Joglekar and A.Misra, J. of Math. Phys 41, 1755 (2000).
4. S.D.Joglekar and A.Misra, Mod. Phys. Lett A 14, No. 30, 2083 (1999).
5. S.D.Joglekar and A.Misra, to appear in Int. J. of Mod. Phys A (2000).
6. S.D.Joglekar and A.Misra, to appear in Mod. Phys. Lett A (2000).
